Abstract. Multimedia content covers the Web, and we should provide access to all people. For this reason, we must consider including accessibility requirements in a synchronized manner with the alternative resources such as caption and audio description among others. In addition, it is very important to take into account accessibility requirements in the player to avoid barriers and to ensure access to this multimedia content as well as their resources. This paper presents an overall study on standards and players with accessibility requirements. Moreover, solutions to improve the accessibility features in the YouTube player are presented. Based on this study, we have distinguished a set of guidelines to take into account for including accessibility requirements in players. Furthermore, we suggest an agile evaluation process which indicates the order of accessibility guidelines to check. Finally, the proposed evaluation method is put into practice with a case study: accessibility features are evaluated in three widely used players.
Introduction
Multimedia content, such as video and audio, has long filled the Web and will likely continue to do so well into the future. Multimedia content must be accessible for people with disabilities according to standards like the Web Content Accessibility Guidelines (WCAG) [1] of Web Accessibility Initiative (WAI) [2] . In order to achieve multimedia content accessibility to a greater or lesser degree, synchronized alternatives such as captions, audio descriptions and transcriptions need to be provided. Additionally, the accessibility of multimedia content on the Web requires that a particular chain of essential, interdependent, and accessible components [3] should be taken into account for user agents. Specifically, media players should allow to play deliver accessible multimedia content and therefore a positive user-video interaction would success.
While accessibility problems may sometimes occur within Web content itself, other times they can be traced to the browser, assistive technologies (software used by people with disabilities to aid in their interaction with computers) or even a user's inability to handle a particular tool. This latter point is particularly troubling, since it
is of no practical use to include an accessible video with audio description if a blind user, in the end, cannot access this audio alternative due to accessibility barriers within the media player itself. Therefore, media players should be developed according to the User Agent Accessibility Guidelines (UAAG) [4] of WAI and Universal Design criteria. Furthermore, it is imperative that Web designers are familiar with the UAAG as well as the existing media players capable of the accessible delivery of multimedia content.
Background
The User Agent Accessibility Guidelines (UAAG) explain how to make user agentsincluding Web browsers, media players, and assistive technologies -accessible for people with disabilities, and particularly, how to increase the accessibility of Web content. In general, media players must ensure that all audio and video controls are accessible to the keyboard alone and can be accessed by a user using a screen reader. While among the two versions of the UAAG currently available, the earlier UAAG 1.0 (approved in 2002) is considered the version of reference, UAAG 2.0 is currently being developed to help make a new generation of user agents functionally accessible, to provide a gate to alternative information based on user technologies and to align itself with WCAG 2.0 (W3C Recommendation).
Following the Guideline 1.2 of WCAG 2.0 ("provide alternatives for time-based media") [1], the media content must be accompanied by media alternatives as caption (or subtitles for deaf people), audio description, sign language, etc. in synchronized media. The UAAG includes guidelines to ensure that the players provide support for these media alternatives.
User agents like players may get conformance to UAAG 2.0 at one of three conformance levels. The level achieved depends on the level of the success criteria that have been satisfied. The conformance levels are: "A" (the player satisfies all of the Level "A" success criteria), "AA" or "Double-A" (it satisfies all of the Level "A" and Level "AA" success criteria) or "AAA" or "Triple-A" (it satisfies all of the success criteria).
Current media players have, to a greater or lesser extent, accessibility features conforming to the UAAG. These players are embedded in a web page or through a standalone player. Embedding the player in a web page allows the user to access the content without another application opening as many Flash players, but the standalone players usually have more control options. In general, the standalone versions of the media players are far more accessible than the embedded versions [5] .
Several media formats present caption capabilities. The most famous ones are RealPlayer 1 , Windows Media Player 2 , QuickTime 3 and iTunes 4 . iTunes and the videos that it gets synced with iPod-family devices are capable of displaying subtitles with the ability to have elegant closed-captions (captions that can be displayed or not, depending on user preference) [6] .
